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(54) (Title of the Invention) Self-service Gasoline Station Management Method 
(57) (Abstract) 

(Object) To prevent inconvenience due to forgotten or lost vouchers in self-service gasoline 
stations. 

(Constituent Features) Prior to refueling, a radio transmitter-receiver unit 14 that has an 
individual identification function is mounted on an automobile 13 that has arrived for refueling; 
during and after refueling, information relevant to refueling is sent from the refueling devices S1-S6 
to the transmitter-receiver unit 14 that is mounted on the automobile 13; when it is time to leave, the 
transmitter-receiver unit 14 is returned from the automobile 13 to the gasoline station 6, and 
settlement of payment is made on the basis of said information relevant to refueling that is recorded 
in the transmitter-receiver unit 14. 

[Japanese characters in unnumbered figure:] 
Entrance 



Exit 
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(Scope of Claims) 

(Claim 1) A self-service gasoline station management method having the characteristics that prior 
to refueling, a radio transmitter-receiver unit that has an individual identification function is 
mounted on an automobile that has arrived for refueling; during and/or after refueling, information 
relevant to refueling is sent from the refueling devices to the transmitter-receiver unit that is 
mounted on the automobile; 

When it is time to leave, the transmitter-receiver unit is returned from the automobile to 
the gasoline station, and settlement of payment is made on the basis of said information relevant to 
refueling that is recorded in the transmitter-receiver unit. 

(Detailed Description of tfie Invention) 
(0001) 

(Industrial Field of Application) The subject invention is concerned with a management method for 

self-service gasoline stations in which customers themselves perform refueling. 

(0002) 

(Prior Art) Ordinarily, management methods for gasoline stations in which refueling is by self- 
service involve either a pre-payment system, in which payment is made, by cash or pre-paid 
refueling card, before refueling, or a post-payment system, in which payment is made after 
refueling. Under either system, the customer approaches the refueling device, and receives a 
voucher printed out by a printer that is provided [there], which the customer gives to the attendant 
in the gasoline station management office near the gasoline station exit; payment is settled on the 
basis of this voucher. 

(0003) . - 

(Problem to be Solved by the Invention) With this sort of prior art, extra labor is required when a 
customer loses the voucher received from the refueling device prior to refueling, or when the 
voucher blows away in the wind after it has been printed out, or when the customer who is 
unaccustomed [to this system] approaches the exit without having received the voucher, and a 
gasoline station attendant must go to the refueling device from which the customer obtained • 
gasoline, to confirm the amount of fuel received as displayed [there]. Moreover, the customer who 
lost his/her voucher cannot leave the gasoline station until said attendant confirms the amount of 
fuel received; furthermore, other automobiles must wait until that automobile leaves the gasoline 
station; thus there is a problem in terms of inconvenience for both attendant and customer. 



(0004) Accordingly, the object of the subject invention is to provide a self-service gasoline 
station management method that improves convenience by enabling refueling to be carried out 
smoothly, without impediments arising when it is time to settle payment. 
(0005) 

(Means for Solving the Problems) The subject invention is a self-service gasoline station 
management method having the characteristics that prior to refueling, a radio transmitter-receiver 
unit that has an individual identification function is mounted on an automobile that has arrived for 
refueling; during and/or after refueling, information relevant to refueling is sent from the refueling 
device to the transmitter-receiver unit that is mounted on the automobile; when it is time to leave, 
the transmitter-receiver unit is returned from the automobile to the gasoline station, and settlement 
of payment is made on the basis of said information relevant to refueling that is recorded in the 
transmitter-receiver unit. 
(0006) 

(Operation) If this invention is conformed to, a radio transmitter-receiver unit is mounted on an 
automobile that has arrived for refueling; the automobile stops in the lane directly in front of the 
desired or designated refueling device, and refueling commences. Information relevant to refueling, 
such as the day, month, year, and time of refueling, the type of gasoline, and the volume of gasoline 
received, is transmitted from the refueling device, and recorded by said radio transmitter-receiver 
unit that is mounted on the car. When refueling is finished, the radio transmitter-receiver unit is 
returned near the gasoline station exit, the contents of its memory are accessed and, for example, 
settlement can be made of excesses or insufficiencies. Accordingly, refueling can be carried out 
smoothly, without extra efforts being required of attendants and customers when vouchers are lost, 
as occurred in the past. 
(0007) 

(Embodiments) Figure 1 is a plan view showing a simplified version of a gasoline station 1 in 
which an embodiment of the management method of the subject invention has been implemented. 
Multiple (6 in the present embodiment) refueling devices S1-S6 are arranged in a gasoline station 1 
that dispenses gasoline by means of a self-service system. The entrance 4 and exit 5 are arranged 
along roadway 3, and a kiosk 6 is arranged between the entrance 4 and exit 5. In kiosk 6, there is an 
entrance-side counter 7 near entrance 4, and an exit-side counter 8 near exit 5. An attendant is 
stationed inside kiosk 6. 

(0008) Each of the refueling devices S1-S6 has multiple (3 in the present embodiment) refueling 
nozzles 9, 10, and 11, arranged facing into each lane A, B, C, and D. Refueling nozzle 9 is for 
regular gasoline, refueling nozzle 10 is for high octane gasoline, and refueling nozzle 11 is for light 
oil. In this figure, each of the refueling nozzles 9-10 has a suffix a-d, according to whether it [faces] 
lane A, B, C, or D. 

(0009) Figure 2 is an enlarged section view as seen from the sectioning line II-II in Figure 1. A 
trarisnutter-receiver unit 14, which is delivered by an attendant at entrance 4, is mounted on an 
automobile 13 that has entered from entrance 4; a directional antenna 16 is arranged in canopy 15, 
in order to communicate with radio transmitter-receiver ufut-14. This directional antenna 16 can 
communicate specifically with radio transmitter-receiver units 14 on automobiles 13 that have 
stopped. in lanes A-D, immediately in front of refueling devices S1-S6. However, it is also 
acceptable to erect an electromagnetic shielding board of, for example, punching metal, as indicated 

t by the hypothetical line 17, in order to prevent interference due to electro magnetic radiation from 
radio transmitter-receiver units in other neighboring lanes. 

(0010) Figure 3 is a block drawing showing the electrical constitution of the transmitter-receiver 
unit 14. Said transmitter-receiver unit 14 has: a send-and-receive circuit 19 that modulates, 
amplifies, and detects induced current, and also modulates input code signals, and transmits them to 



antenna 18; a processing circuit 20 that digitizes signals from send-and-receive circuit 19; and a 
memory 21 in which data from processing circuit 20 is written. 
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(0011) Moreover, said kiosk 6 has: a means of writing 23, for writing information relevant to 
refueling, such as the type and volume of gasoline received, the amount charged, and whether or not 
the tank was filled in refueling; a means of reading 24 for reading information written into the 
memory 2 1 of transmitter-receiver unit 14; and a means of printing 25 that prints information which 
is read by the means of reading 24. The refueling information management device 22 is constituted 
from this means of writing 23, means of reading 24, and means of printing 25. Input terminal 26 is 
arranged so as to emerge from the outside of the housing of the management device 22; it is in 
contact with the output terminal that is arranged in the transmitter-receiver unit 14, [in 
communication] with which it can reciprocally read and write. Furthermore, writing means 23 can 
be independently disposed on entrance side counter 27 [sic; should be "7"?]; reading means 24 and 
printing means 25 can be arranged on exit side counter 28 [sic; should be "8"?]. 

(0012) Figure 4 is a block drawing of the electrical constitution of refueling devices S1-S6. In 
each of the refueling devices S1-S6, fuel transfer means 28, 29, and 30 are arranged; they are [each] 
constituted from a pump, a pump motor, and a flow meter, and are employed according to whether 
regular gasoline, high octane gasoline, or light oil is required. Operation of the respective refueling 
[sic, should be "fuel transfer"?] means 28, 29, and 30 is made to commence when refueling nozzle 
9, 10, or 1 1 is released from the nozzle case, which is not illustrated, and stops when the nozzle 9-11 
is returned to said case. When gasoline is made to flow by pulling the control lever on control 
nozzle 9, 10, or 11, the flow pulse signals from the flow pulse oscillator (not illustrated), which is 
arranged in connection with said flow meter, are counted bythe counting circuit 31, and the amount 
of gasoline received, corresponding to the counted value, is displayed by the indicator 33. The fuel 
transfer/stop operations of the fuel transfer means 28-30 are carried out by refueling control circuit 
34. This refueling control circuit 34 receives' information relevant to refueling from transmitter- 
receiver unit 14 via antenna 16, inputs information relevant to refueling that is encoded by 
transmitter-receiver circui* 36, and in response to this, controls fuel transfer means 28-30, at the 
same time writing said information relevant to refueling into memory 37, transmitting the written 
information, and, ordinarily, updating the content recorded in transmitter-receiver unit 14. 

(0013) Next, [we shall] describe the operation. First, see Figure 1: the customer informs the 
attendant in kiosk 6 at entrance 4 as to refueling conditions, including the desired type of gasoline, 



refueling amount, amount to be paid, and whether or not to fill the tank up. The attendant then 
records these conditions in transmitter-receiver unit 14, using means of writing 23 in management 
device 22 to enter them, delivers transmitter-receiver unit 14 to the customer, and indicates an 
unoccupied location. The customer then moves his/her automobile to the indicated location, or to an 
empty location as appropriate, and stops, for example, directly in front of refueling device SI. The 
information relevant to refueling that is recorded is transmitted from said transmitter-receiver unit 
14 by radio wave; when, for example, the regular gasoline- refueling nozzle 9b of refueling device 
SI is released, refueling device SI records the data of transmitter-receiver unit 14, received via 
antenna 16, in memory 37, confirms whether or not the type of gasoline of released refueling nozzle 
9b corresponds to the type of gasoline among the information relevant to refueling that is recorded 
in transmitter-receiver unit 14, and, when it does not correspond, reports this fact by means of a 
siren, etc. When it does correspond, a sensor (not illustrated) confirms whether refueling nozzle 9b 
is completely connected to the automobile's fuel intake opening, refueling control circuit 34 outputs 
the control signal, fuel transfer means 28 for regular gasoline is made to operate, the amount of 
gasoline to be received according ta the refueling - amount or the payment amount recorded 
previously in memory 37 is supplied, and [refueling then] automatically stops. In the case of 
refueling to fill up the tank, the customer manually releases the control lever of refueling nozzle 9b 
to halt refueling. 

(0014) When the specified amount of full has been supplied in this way, the customer returns 
refueling nozzle 9b to the nozzle case in refueling device SI, and refueling control circuit 34 turns 
off fuel transfer means 28 for regular gasoline; at the same time, information concerning the 
refueling amount and amount charged is transmitted from antenna 16 to transmitter-receiver unit 14, 
and transmitter-receiver unit 14 records this information in memory 21. The customer moves 
automobile 13 to exit 5, and returns transmitter-receiver unit 14; the attendant inside kiosk 6 uses 
management device 22 to read the information recorded in transmitter-receiver unit 14, and to settle 
payment. After payment is settled in this way, gate 40 (see Figure 1) opens, and automobile 13 exits 
gasoline station 1. 

(0015) An identification code is included in the data transmitted by transmitter-receiver unit 14 as 
an identification function for differentiating transmitter-receiver unit 14 from other transmitter- 
receiver units; when data is transmitted from refueling devices S1-S6, this identification code is 
ordinarily included, so that there need be no concern that contact data from another transmitter- 
receiver unit 14 will be taken up. 

(0016) After the data transmitted from refueling devices S1-S6 is accepted by transmitter-receiver 
unit 14, that information is re-transmitted to refueling devices S1-S6, and contact between them is 
reiterated until the data transmitted by refueling devices S1-S6 matches the data [they] receive. 
Moreover, contact between transmitter-receiver unit 14 and refueling devices SI -S6 is also carried 
out during refueling, and transmitter-receiver unit 14's data is completely rewritten. Thereby, the 
contact data that is received latest is recorded, even if the final data does not reach transmitter- 
receiver unit 14, or cannot be confirmed, so that it is possible to settle payment on the basis of that 
data. ~ ~~ ~ 

(0017) Refueling data for each refueling is erasably stored in refueling devices S1-S6; if the data 
recorded in transmitter-receiver unit 14 is incomplete, data in refueling devices S1-S6 may be 
accessed. In such a case, settlement of payment can be carried out by setting for recall mode, etc., 
and accessing data in the memories 37 of refueling devices S1-S6, with the I/O terminal 25 [sic, 
should be "26"?]of management device 22 in contact with the I/O terminal 27 of transmitter- 
receiver unit 14, as shown in Figure 3. . 
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(0018) In another embodiment of the subject invention, the frequencies for contact with refueling 
devices S1-S6 can be made to differ, instead of [using] identification codes for identifying each 
transmitter-receiver unit 14. Alternatively, refueling devices S1-S6 may be connected to 
management device 22 in kiosk 6 by wire. 

(0019) Moreover, said management system may be implemented in either pre-paid systems (that 
is, cases in which payment is made in advance at the entrance) or post-paid systems (that is, cases in 
which payment is made at the exit). In the former case, if the refueling charge does not match the 
pre-paid amount, settlement of payments and refunds is made at the exit. 

(0020) 

(Effect of the Invention) By means of the subject invention as described above, a radio transmitter- 
receiver unit is transferred to an automobile that has arrived for refueling; information relevant to 
refueling is recorded [therein]; when leaving, settlement of payment is carried out on the basis of 
information relevant to refueling that is recorded in said transmitter-receiver unit 14, so that there 
need be no concern as to extra efforts being required when vouchers are lost, as occurred in the case 
of said prior art, since such inconveniences can be prevented. 

(Brief Description of Drawings) 

(Figure 1) A plan view showing a simplification of a constitution for implementing the management 
method of one embodiment of the subject invention. 

(Figure 2) An enlarged section view as seen from the sectioning line II-II in Figure 1. 

(Figure 3) A block drawing showing the electrical constitution of transmitter-receiver unit 14 and 

refueling information management device 22. ♦ 

(Figure 4) A block drawing of the electrical constitution of refueling devices S1-S6. 

(Explanation of Reference Numerals) 
1 Gasoline station 



4 Entrance 

5 Exit 

6 Kiosk 

9-11 Refueling nozzles 
13 Automobile 

22 Refueling infonnation management device 
28-30 Fuel transfer means 
S1-S6 Refueling devices 
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(Figure 2) 
(Figure 3) 
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14 Transmitter-receiver Unit 



(Figure 4) 
36 Transmitter-receiver Circuit 

37 Memory 34 Refueling Control Circuit 

28 Regular Gasoline 31 Counting Circuit 

29 High Octane 

33 Indicator 

30 Light Oil 
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